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Describing the U.S. oil and gas extraction workforce with public data

This article serves as a primer for researchers interested in estimating the size, characteristics,
dynamics, and distribution of the oil and gas extraction (OGE) workforce using public data. The
OGE workforce changes with shifts in energy markets and technology, and accurate OGE
workforce estimates are important for assessing workforce needs, understanding injury and
illness patterns, and measuring impacts of energy production on local economies. This article
provides contextual information about the industry’s structure, establishment types, and
corresponding federal classification codes and presents descriptive workforce statistics from
several sources, with emphasis on the differences between lead employers, who coordinate
production, and specialized employers, who support and contract with the lead employers.
Finally, this article also discusses the relationships between industry employer and workforce
characteristics and observed variation in injury and illness rates.

Jobs in the U.S. oil and gas extraction (OGE) industry can be created or eliminated quickly when fossil fuel markets change, motivating labor market research
specific to OGE companies, occupations, and regions.  Definitions of the OGE workforce have varied, due in part to the complexities of the industry and the
classification systems that code its establishments, companies, and workers.  This article is intended to serve as a primer for researchers interested in
describing the OGE workforce using public data sources and calls attention to three key dimensions: the organization and classification of the industry and its
subsectors, the volatility of OGE markets, and the geographic distribution of OGE production and job sites. The article also serves as a case study for
researchers interested in characterizing worker populations in other industries using the same federal data sources. Workforce characteristics and their
relationships to industrial structure and dynamics help to explain workforce health and safety patterns, and examples are provided to illustrate. The article
concludes by describing possible areas of future labor market research to enhance understanding of the OGE workforce.

What is the oil and gas extraction industry?

This section qualitatively describes the ways in which the industry is organized. The following list provides a high-level overview of the oil and gas industry’s
main segments, acknowledging that the reality is more complex:

1. Upstream: extraction
a. Onshore

i. Natural gas
ii. Crude oil

b. Offshore
i. Natural gas
ii. Crude oil

2. Midstream: transportation and storage
a. Trucks
b. Pipelines

3. Downstream: preparation and distribution
a. Refining
b. Marketing
c. Selling

The broader oil and gas industry provides services within the upstream, midstream, or downstream segments. The upstream segment—the focus of this
article and referred to here forward as the oil and gas extraction (OGE) industry—involves all work activities that occur prior to the moment crude oil or
natural gas leaves the earth and passes through a specialized device (a Christmas tree or a choke) to be distributed away from the well for storage,
processing, refining, marketing, selling, and use. OGE activity either occurs offshore, such as on engineered ocean platforms, or onshore, such as on specially
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built well pads in predominately rural areas throughout the United States. The other segments of the oil and gas industry (midstream, downstream) are
outside the scope of this article.

It is possible for a single company or establishment to perform most or all activities required to transform an undeveloped area of land into land that produces
oil or natural gas. The workers who perform OGE activities are most often employed by companies that either contract directly with companies in possession
of oil and gas leases or with intermediary companies who contract with a leaseholder.

Many OGE worksites have workers employed by multiple companies. The two basic types of companies—common among fissured workplaces—are as
follows:

Specialized companies focus on narrowly defined core competencies. In OGE, companies can become highly specialized in specific activities or processes
required for development to occur. Drilling companies are one example, and they compete with other drilling companies for contracts based on their specialized
expertise in drilling wells. But drilling companies typically do not have the equipment, expertise, or worker training to perform hydraulic fracturing. That process is
performed by other specialized companies that are generally classed with various “servicing” companies.
Lead companies coordinate specialized companies to develop and maintain oil and gas wells. Like general contractors in the construction industry, lead
OGE companies do not employ all workers on a given work site. Lead companies may, in fact, employ very few onsite workers. Lead companies are specialized in
their own way, since they must understand how the functions of specialized companies need to be integrated to achieve a productive well. A key tool for the
coordination of subcontractor and specialized companies is a set of standards that are typically codified and enforced through legal contracts between lead and
specialist companies. Enforcement of contractual terms is necessary to ensure both that specialized companies meet the lead companies’ standards and that lead
companies meet their responsibilities to specialized companies as the work unfolds. There may be a considerable number of specialized companies that contract
with a given lead company, or its contractors, for a particular project. This bevy of contracts has the potential to create a substantial administrative burden,
especially for the lead company. One common strategy to reduce administrative burden and contracting costs is a two-stage contracting process that includes (1) a
master service agreement that articulates broad terms and conditions applicable to various types of specific work activities and (2) detailed work orders that
articulate specific terms of a given job, such as the cost and when the job will begin. Additionally, lead companies routinely hire specialized companies that have
developed—as their core competencies—digital platforms and other methods (for example, trainings and audits) to support lead companies’ contractor
management tasks.
Ensuring the safety and health of OGE workers is an important dimension of the management of any OGE operation, given the diversity of occupational
hazards and the potentially fatal consequences of exposure to those hazards.  To that end, both lead and specialized OGE companies often employ dedicated
safety and health professionals to manage internal policies and programs and promote safe practices among front-line workers. However, lead OGE companies
also set standards for safety performance in their contracts with specialists and ensure compliance using audits, incident reviews, and other tactics. Lead
companies’ standards may sometimes exceed regulatory requirements and address issues for which no Occupational Safety and Health Administration (OSHA)
standard exists, such as new and emerging technologies with implications for occupational safety and health. For example, a lead company may require a
contracted specialist to use an in-vehicle monitoring system to manage risks related to occupational driving, the leading cause of workplace fatalities in OGE.

How are establishments in the oil and gas extraction industry classified?

Given the potentially complex network of lead companies and specialized contractors, and the diversity of tasks that may be required to develop an oil or gas
well, it may be difficult or impossible to devise a universal definition of the OGE workforce applicable to all research studies. Instead, researchers should
carefully define the dimensions of the OGE workforce that are relevant to their research projects and clarify the rationale for including or excluding certain
groups from their estimates. Economic and health studies pertaining to OGE workers typically rely on hierarchical industrial and occupational coding systems
used by the U.S. federal government to classify OGE businesses and workers.  With public data, understanding the industrial and occupational codes relevant
to OGE is the first step in estimating the size of the OGE workforce. This article focuses primarily on classifying the OGE workforce by establishments’
industrial codes, rather than by occupational codes (such as the Standard Occupational Classification codes), although additional analysis of data by
occupational code can yield rich insights.

The North American Industrial Classification System (NAICS), established in 1997, includes a hierarchical system of NAICS codes, assigned to the primary
business activity of an establishment. Typically, an establishment refers to a specific physical location where business is conducted. However, in dispersed and
shifting operations such as with oil and gas wells, the establishment can be defined by a permanent location (for example, an office) that supervises the
dispersed activities or that serves as a base from which personnel operate. Establishments may be further grouped into firms or enterprises. The NAICS codes
classify establishments into sectors, subsectors, industry groups, industries, and industries specific to a given North American country using two, three, four,
five, or six digits, respectively. In this article, we sometimes use the term “companies,” which could refer to establishments, firms, or enterprises. Companies,
whether consisting of a single or multiple establishments, are entities that employ workers. It should be kept in mind, though, that government data sources
typically classify workers at the establishment level. We therefore use the more precise term “establishment” when referring to specific government data. The
two subsectors and four U.S. industries commonly used to define the OGE workforce are,

Oil and gas extraction (NAICS 211)
Crude petroleum extraction (NAICS 211120)
Natural gas extraction (NAICS 211130)
Support activities for mining (NAICS 213)
Drilling oil and gas wells (NAICS 213111)
Support activities for oil and gas operations (NAICS 213112)

Industrial codes developed by the U.S. Census Bureau for use in the decennial census and related surveys (for example, the American Community Survey) are
derived from NAICS codes and correspond to them closely, but they are somewhat less detailed than NAICS codes and more suited to population surveys.
Census industrial codes 0370 and 0490 are equivalent to NAICS subsectors 211 and 213. Unlike NAICS, Census codes are not available to further specify the
type of activity within NAICS 213/Census 0490 (for example, oil and gas drilling) or even whether the establishment works in mining or OGE.

The logic of including workers employed by specialized OGE establishments in the definition of the OGE industry is supported by the fact that most injuries in
these drilling and support industries occur at OGE worksites managed by lead establishments or occur on the way to or from these worksites. In addition,
safety and health researchers have particular reasons not to exclude drilling and servicing employees. Fatal injury and workers' compensation claim rates, for
example, are higher among specialized companies (like companies in NAICS 213111 and 213112) than among lead companies (like companies in NAICS
211).  Accordingly, the National Institute for Occupational Safety and Health (NIOSH) includes OGE companies specializing in drilling and servicing activities in
its OGE sector research program.
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In common parlance of the OGE industry, the term “operator” is often used to describe companies in NAICS 211 (or Census industrial code 0370) and the
term “contractor” is often used to describe companies in NAICS 213111, 213112, or in some other industry that provides services to companies in NAICS 211,
such as a transportation company. Per the definition of NAICS 211, establishments in NAICS 211 can also sometimes act as a contractor. This might suggest
that they may sometimes play the role of a specialist company. However, establishments in NAICS 211 sometimes contract with other establishments in NAICS
211 in ways that do not indicate a specialist role. This may happen when, for example, work associated with a contract between operator A and contractor B
has been completed ahead of schedule. Another operator C may then contract with operator A to enable it to use the services of contractor B during the
remaining term of its existing contract with operator A. In this case, operator companies are contracting with each other only to share the use of the
specialized services of a contractor. Currently, we lack the detailed data needed to rule out the possibility that some companies in NAICS 211 contract with
other operator companies to perform specialized contractor services. However, acknowledging these uncertainties and nuances, we have chosen to refer to
establishments and companies in NAICS 211 as lead companies and to establishments and companies in NAICS 213 as specialist companies, to describe the
roles that these companies generally serve in the development and production process.

Other industry classification systems, rooted in actuarial science, have been developed by various states and the National Council for Compensation Insurance
(NCCI) for administering workers’ compensation insurance.  Workers’ compensation class code systems vary by state, along with other workers’
compensation laws and policies. NCCI class codes have been adopted by 35 states and the District of Columbia, although even among NCCI states there are
variations in the class codes that are used.  Class codes are designed to group together establishments with similar risk profiles in order to support the
setting of insurance premiums. Class codes can sometimes be more specific than NAICS six-digit codes. Thus, class codes possibly serve as a useful way of
classifying OGE establishments and companies. However, there are at least three differences between class code systems and NAICS to consider. First, clerical
employees, drivers, and off-premises salespeople are classified separately, regardless of the main class code assigned to a workforce. Second, class codes are
assigned to segments of a workforce on a company level across all of its establishments. Third, and most importantly, the size of workforces in workers’
compensation systems is generally measured not by the number of employees but by dollars of payroll. Dollars of payroll is not the ideal metric for measuring
workforce size or calculating rates of occupational injury and illness since payroll is a function of both the number of workers and total wages per worker.
Additionally, users of class codes should be aware that workers’ compensation data include an unknown proportion of self-employed workers.

Measuring and describing the OGE workforce

In the sections below, we use several public data sources to describe the U.S. OGE workforce along several dimensions, including but not limited to
employment levels by company role (lead versus specialist) and across time and geography. We also summarize safety and health differences between lead
and specialist companies. Researchers focused on other industries could follow a similar approach with the same data sources.

Most OGE workers are employed by specialized companies that contract with lead companies

In 2022, oil and gas drilling and servicing establishments employed over two-thirds of U.S. OGE workers (see table 1). Thus, if researchers were to exclude
employees of specialized OGE establishments from U.S. OGE workforce estimates because of the title of NAICS 213 (support activities for mining), they would
drastically underestimate the total workforce. Excluding specialized OGE establishments would also give a biased view of workers in the industry because OGE
operators and contractors differ in terms of their employees’ tasks, working conditions, and demographic characteristics.

Table 1. Employment in the U.S. oil and gas extraction industry by establishment role, type, and NAICS code, 2022

Lead Oil and gas extraction 211 112,702 31

Specialist Drilling oil and gas wells 213111 47,357 13 19

Specialist Support activities for oil and gas operations 213112 201,799 56 81

Specialist
Drilling oil and gas wells and support activities
for oil and gas operations

213111 and 213112 249,156 69 100

Lead and specialist Total
211 and 213111 and
213112

361,858 100

 Not applicable.
Note: NAICS = North American Industrial Classification System. The terms "lead" and "specialist" are not official NAICS terms. These terms are used to distinguish between establishments
that oversee all aspects of oil and gas extraction for a given location and establishments that perform specialized services on behalf of lead establishments, such as through contracts. In
addition to coordinating activities for a location, a lead establishment may perform some or all of the drilling and support tasks frequently performed by specialist establishments.
Source: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages.

As table 2 shows, specialized OGE establishments are only separately identified at the detailed NAICS six-digit code level, which is unavailable in many data
sources. However, as table 2 also shows, specialized OGE establishments represent a far larger share of the support activities for mining subsector (NAICS
213), at 95 percent, than do specialized mining establishments.
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Table 2. Composition of specialized establishments in the support activities for mining subsector (NAICS 213), 2022

Drilling oil and gas wells 213111 47,357 18

Support activities for oil and gas operations 213112 201,799 77

Support activities for coal mining 213113 4,409 2

Support activities for metal mining 213114 4,944 2

Support activities for nonmetallic minerals (except fuels) mining 213115 3,296 1

Oil and gas specialists 213111 and 213112 249,156 95

Mining specialists 213113 and 213114 and 213115 12,649 5

Support activities for mining 213 261,805 100

Note: NAICS = North American Industrial Classification System. "Specialists" is not an official NAICS term. Stratifying the entire three-digit NAICS code for support activities for mining
(213) by six-digit NAICS codes demonstrates that 95 percent of workers in NAICS 213 are employed by establishments specializing in oil and gas extraction.
Source: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages.

This distribution of employment indicates that, when using data sources that only include data at the three- or four-digit level, including all NAICS 213 workers
in the OGE industry count is a better option than excluding employees of specialized OGE establishments altogether. This is the option we take throughout this
article when applicable.

The difference in occupational profiles of lead and specialized OGE companies

Public workforce data indicate that there are differences between the distributions of occupations in lead companies and specialized companies. These
differences suggest the need for subgroup analysis. These occupational data can be useful for identifying and quantifying subgroups within the OGE workforce
who have particularly high exposure to occupational hazards, and, more broadly, these data are increasingly recognized as representing social determinants of
health.  The Occupational Employment and Wages Survey (OEWS) provides the distribution of occupations within each industry.  Consider only the
employees in the most common occupations among lead and specialized companies (representing approximately 86 percent of total employment in each type
of company during 2019). Among lead companies, only 31 percent in this group are in more physically taxing production occupations. Meanwhile, among
specialized companies this figure is 83 percent. The top production occupation for both lead and specialized OGE companies is “extraction worker,” but this
occupation accounts for only 10 percent of total employment among lead companies, and 37 percent of total employment among specialist companies. The
difference in the mix of occupations among the two types of companies helps explain why mean hourly wages are approximately 40 percent lower among
specialist companies (see chart 1). However, the difference in occupational mix does not entirely explain the difference in pay. Just comparing extraction
workers in 2019, those who worked for lead companies received median pay of $27.52 per hour, while those working for specialist companies received $21.70
per hour.

View Chart Data

 

 

Occupational safety and health differences between lead and specialized OGE companies

Given that lead companies and specialized companies share many worksites and hazards and are both part of the OGE industry, we provide an aggregate tally
of OGE workers and a summary of their characteristics. But there are also large differences between OGE subgroups in hazardous exposures, injuries, and
workforce characteristics, largely reflecting the fact that specialized OGE companies have different contractual responsibilities and perform different work
activities than lead companies. Through its OGE sector program, NIOSH has documented differences in the health and safety experiences of lead companies
and companies specializing in drilling or well servicing. Compared with employees of lead OGE companies, employees of specialist OGE companies have higher
rates of fatal motor vehicle crashes, fatal falls at work, total workplace fatalities, and, in Ohio, higher rates of workers’ compensation claims.  Employees of
specialist OGE companies have also reported longer average commutes (a risk factor for injury) and higher levels of self-reported chemical exposures, such as
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Chart 1. Wage differences between workers employed by lead and
specialized companies in oil and gas extraction, 2019

Lead company Specialized company

Mean hourly wage Median hourly wage
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Click legend items to change data display. Hover over chart to view data.
Note: Single-year estimates from the Occupational Employment and Wage Statistics program.
Source: U.S. Bureau of Labor Statistics.
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to diesel exhaust, than lead company employees.  Specialist company employees are also more likely to work more hours per week, on average, than lead
company employees.

Differing demographics of lead OGE companies and specialized OGE companies employees

Lead and specialized companies differ not only in pay levels and the work they perform but also in the demographic characteristics of the people they employ.
We present weighted single-year estimates of the distribution of workers across demographic subgroups from the 2019 American Community Survey (ACS)
(see chart 2). Compared with OGE lead companies, specialized OGE companies employed proportionally more workers who were male, non-White, Hispanic,
younger (20–24 and 25–34), and of lower educational attainment. These differences can translate into differences in vulnerabilities to hazards and in
approaches to prevention, and thus represent a need to separately examine and describe these workforce subgroups.

View Chart Data

 

 

Population surveys and employer-reported data sources produce differing estimates of OGE workforce size

We obtained the OGE employment figures in table 1 from the U.S. Bureau of Labor Statistics (BLS) Quarterly Census of Employment and Wages (QCEW), and
they show issues related to inclusion and differentiation of OGE industry components. However, there are several data sources that provide data on
employment levels in the industry, and they do not always agree. Table 3 compiles employment estimates from eight data sources and lists a ninth that
promises to be available in the future.  The data sources include the ACS, County Business Patterns (CBP), Current Employment Statistics (CES), Current
Population Survey (CPS), the BLS Office of Productivity and Technology (OPT), OEWS, QCEW, Quarterly Workforce Indicators (QWI), and Nonemployer
Statistics (NES).  Unfortunately, the ranges of these estimates are large, and it is beyond the scope of this article to explore the reasons for this. No single
source provides definitive information on employment levels. Additionally, workforce data sources also vary widely in the type of additional information
available on OGE workers. This variation in additional information is another reason to consult more than one source. An additional feature of table 3 is a
column showing the impact of each employment estimate on calculation of the estimated annual incidence of occupational fatalities per 100,000 workers. The
number of fatal occupational injuries reported by the BLS Census of Fatal Occupational Injuries serves as the incidence estimate’s numerator and each data
source provides the estimate’s denominator.
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Chart 2. Sociodemographic differences between workers employed by lead
and specialized companies in oil and gas extraction, 2019

Lead company Specialized company

Female Male
0

25

50

75

100

Click legend items to change data display. Hover over chart to view data.
Note: Single-year estimates from the American Community Survey (2019).
Source: U.S. Census Bureau.

19

20

⁠ Show: ⁠ Chart 2A: Sex ⁠

2/10/26, 7:03 AM Describing the U.S. oil and gas extraction workforce with public data : Monthly Labor Review : U.S. Bureau of Labor Statistics

https://www.bls.gov/opub/mlr/2025/article/describing-the-us-oil-and-gas-extraction-workforce-with-public-data.htm#top 5/15

javascript:void(0);


Table 3. Comparison of data sources for oil and gas extraction worker statistics, 2019

County
Business
Patterns

Establishment 108.1 341 449.1 23.2 BLS NAICS codes

Census of employers, 
not a survey

Rich geographic detail

No demographic or
work hours
information

Current
Employment
Statistics

Establishment 143.6 344.2 487.8 21.3 BLS NAICS codes

Survey of
establishments

Large sample; rich
industry detail

State-level data
available

Provides recent
monthly data

Not a census

NAICS codes are
limited to three-digit
codes, prohibiting
comparisons between
specialized OGE
companies

Geographic location
tied to job, rather than
household, limiting
valid comparisons to
population surveys

On state level data
mostly limited to
production workers

Labor
Productivity and
Costs

Establishment 144.6 353.9 498.5 20.9 BLS NAICS codes

Data available for all
years beginning in
1987 

Annual data revisions
incorporate revisions
for all prior years

Includes industry-level
data on work hours

Data available only on
national level

No demographic
information

Aggregate industry-
level data only

NAICS codes are
limited to four-digit
codes, prohibiting
comparisons between
drillers and other OGE
specialists within
NAICS 213

Occupational
Employment and
Wage Statistics

Establishment 141.3 349.3 490.6 21.2 BLS NAICS codes

Detailed data available
on detailed
occupations within
each industry, by state

Data available on
wage distribution by
industry and
occupation

Each year’s report
draws on 3 years of
data so sudden
changes in
employment and
wages not fully
incorporated

No demographic
information

Geographic location
tied to job, rather than
household, limiting
valid comparisons to
population surveys

Quarterly
Census of
Employment and
Wages

Establishment 141.7 342.2 483.9 21.5 BLS NAICS codes

Establishment-based
census of workers
covered by
unemployment
insurance

Data are released
monthly

Detailed NAICS codes
(six-digit) are available

No demographic
information.

Geographic location
tied to job, rather than
household, limiting
valid comparisons to
population surveys

Quarterly
Workforce
Indicators

Establishment USCB NAICS codes Combines
demographic
information with
QCEW data

State-level data are
available

NAICS codes are
limited to three-digit
codes, prohibiting
comparisons between
drillers and other OGE
specialists within
NAICS 213

2 2 2 2

Data source 
Collection
method

Number of
lead

company
employees

or jobs

Number of
specialist
company

employees or
jobs

Total
number of
employees

or jobs

Estimated
annual

incidence of
fatal

occupational
injuries 

Collection
agency Classification Strengths Limitations
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Demographics limited
to three combinations
of characteristics (sex
and age, sex and
education, race and
ethnicity)

National data are only
in beta testing

American
Community
Survey

Individuals 141 443.9 584.9 17.8 USCB

Census codes
(equivalent to
NAICS codes at the
three-digit level)

Population-based
survey

Large (~2.3 million
households)

Rich
sociodemographic and
geographic information

Can support FTE-
based analyses

Rich geographic detail

Not a census

Census codes prohibit
comparisons between
OGE specialists

Data released around
9 to 10 months after
end of applicable year

Current
Population
Survey

Individuals 98.9 474.8 672.6 15.5
USCB and
BLS

Census codes
(equivalent to
NAICS codes at the
three-digit level)

Population-based
survey

High response rate

Extensive work-related
information

Data available on
state level but
samples often too
small to produce
reliable estimates for
small industries like
OGE

Nonemployer
Statistics sole
proprietors

Individuals 39.7 15.7 55.4 USCB NAICS codes

Based on all U.S. tax
returns

Captures independent
contractors not
represented in other
employer surveys and
censuses

NAICS codes are
limited to four-digit
codes, prohibiting
comparisons between
drillers and other OGE
specialists within
NAICS 213.

Nonemployer
Statistics
corporations
and partnerships

Individuals 13.7 4.6 18.3 USCB NAICS codes

Based on all U.S. tax
returns

Captures independent
contractors not
represented in other
employer surveys and
censuses

NAICS codes are
limited to four-digit
codes, prohibiting
comparisons between
drillers and other OGE
specialists within
NAICS 213

 The estimated annual fatality incidence per 100,000 workers. The BLS Census of Fatal Occupational Injuries reported 104 fatal occupational injuries during 2019 among workers in
NAICS 211, 213111, and 213112.

 Not applicable.
Note: BLS = U.S. Bureau of Labor Statistics; NAICS = North American Industrial Classification System; OGE = oil and gas extraction; USCB = U.S. Census Bureau. All reported numbers
of jobs or employees are in 100,000s. Population-based surveys count workers. Establishment surveys and censuses count jobs. Lead company statistics are either from NAICS 211 or
Census Code 0370, and specialist company statistics are either from NAICS 213 or Census code 0490, depending on the data source listed. The year 2019 was selected both to allow for
standardized comparisons across data sources and to eliminate any differential impacts the COVID-19 pandemic may have had on these diverse data sources and worker populations.
Source: U.S. Bureau of Labor Statistics and U.S. Census Bureau.

One major factor that may help to explain differences in the estimates is the differences between population surveys of individuals (and households) and
surveys (or censuses) of employers. Individual workers are not as likely to understand how to characterize their industry as well as their employers can, and
workers usually only participate in a survey once, whereas most employers are repeatedly queried about their industry. In addition, data agency personnel can
recontact employers when necessary to ask for more information about principal activities and processes, and industrial codes of employers are periodically
audited and crosschecked among data programs.

In table 3, the included population surveys are the ACS and CPS. The other data sources in table 3 are employer-reported data, with the partial exception of
the OPT data, which are based primarily on employer-reported data but are supplemented with data from the CPS and other sources.

Another basic difference between the population surveys and employer-based data sources is that population surveys are usually used to measure the number
of workers (with workers classified to industry on the basis of their primary job), whereas employer-based sources report the number of jobs.  As some
workers have more than one job, employer-based sources tend to produce higher employment estimates. This is not the case for the OGE industry, indicating
that there are other factors that explain the differences between population surveys and employer-based estimates.

Total OGE employment is notably higher in the two population surveys and is especially high in the CPS. Both of these sources report much higher
employment than the employer-based sources for specialized companies but not for lead companies. At the same time, the CPS reports much lower
employment for lead companies than the other data sources, although one of the employer-based data sources, CBP, also reports relatively low lead company
employment. Other differences in employment estimates from different sources in table 3 are relatively modest.
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At the bottom of table 3, employment estimates from the NES program at the U.S. Census Bureau are presented. These have been included because several
employer data sources in table 3, including CPB, CES, OEWS, QCEW, and QWI do not include independent contractors or any other businesses that do not
have employees. NES data are designed to capture information on this group. There is limited information available on these contractors and business entities.
Not all of them may be represented in tax return data, and some businesses for which returns are filed may be entities that exist only on paper and in which
no one works. Nevertheless, the NES estimates give some indication of the potential number of workers in OGE who do not work within employer businesses.
Note that these workers are already included in the employment figures from the two population surveys (ACS and CPS) and from OPT data, which do not rely
exclusively on employer-reported data. If the NES numbers are added to the employer data source estimates, total employment estimates from these sources
begin to approach the total from the ACS but are still much below the CPS estimate. Of note is that the total number of OGE respondents to the ACS and CPS
who identify themselves as self-employed is much lower than the NES figures. For example, the ACS estimate of self-employed operators was 4,697, of which
1,623 were not incorporated, and the ACS estimate of self-employed contractor workers was 20,651, of which 10,339 were not incorporated.  Not all of
these self-employed workers should be added to the totals from the employer-based data sources because some of them have employees and are likely
already to be included in employer-based data sources. Much of the discrepancy between the NES figures and the self-employment survey estimates may be
explained by the fact that there are likely to be a substantial number of ACS and CPS survey respondents who report that they are an employee but are
nevertheless treated as independent contractors for tax purposes and appear in NES data rather than in the employer-based data sources.

Changes in the OGE workforce over time

Over recent decades, there has been a shift of employment within the OGE industry, from lead establishments in NAICS 211 to specialist establishments in
NAICS 213111 and 213112. For every employee in NAICS 211 from 1990 to 1994, there were 0.86 employees in NAICS 213111 and 213112 combined. By
the 2018 to 2022 period, specialist employees outnumbered lead employees, with a ratio of 2.1 specialist employees per 1.0 lead employee.  However, of
more interest in the short to medium run is the magnitude of fluctuations in the lead and specialist workforces. Business cycles in OGE are inherently related
to volatility in supply and demand of oil and gas in the world market, which together drive price and demand for workers. Geopolitics, weather, and other
factors can quickly impact prices and employment.  For example, the COVID-19 pandemic decreased economic activity and demand for oil. Simultaneous
geopolitical conflict led to overproduction. The combination of low demand and high supply led to a price crash and layoffs among U.S. OGE workers.  Other
examples are hurricanes in the Gulf of Mexico that slow drilling and refining activities in the region, limiting supply and suddenly increasing oil prices, and the
proliferation of hydraulic fracturing technologies that rapidly increased the supply of oil and gas reserves and the number of people working in the industry.
Chart 3, using 2014–22 data from the QCEW, shows that specialized OGE establishments (NAICS 213111 and 213112) have experienced greater fluctuations
in employment over time compared with lead OGE establishments (NAICS 211). Chart 3 also includes data for all components of the mining sector (NAICS
21), for additional context.
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The magnitude of fluctuations in OGE employment are summarized in table 4.
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Table 4. Variability in oil and gas extraction employment by NAICS Code, 2014–22

Mean monthly employment 149,276 57,618 237,325

Standard deviation 30,413 18,853 50,626

Relative standard deviation 20 percent 33 percent 21 percent

Maximum employment 200,916 101,828 342,287

Minimum employment 111,141 30,350 161,514

Max–min difference 89,775 71,478 180,773

Max–min difference as percent of mean monthly
employment

60 percent 124 percent 76 percent

Note: NAICS = North American Industrial Classification System; QCEW = Quarterly Census of Employment and Wages.
Source: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages.

During the 2014–22 period, the absolute difference between maximum and minimum monthly employment was higher among specialized OGE
establishments. Drilling establishments witnessed the greatest relative fluctuation during this period. The difference between the maximum and minimum
monthly employment of drilling workers was 124 percent of the mean number of workers. Overall, the relative fluctuations in OGE employment among
establishments that drill oil and gas wells or provide support to oil and gas operations were greater than among lead OGE establishments, indicating less
secure employment. Other indicators reinforce this point. Chart 4 displays the proportions of workers employed in a given OGE subsector during the first
quarter of each year from 2000–22 who were newly hired during that quarter or who separated from their jobs due to any reason. Both proportions are
higher among specialized OGE establishments than among lead establishments.
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New hires represented about 9 to 25 percent of the specialist workforce, compared with 4 to 11 percent of the lead workforce. This has important implications
for worker safety and health because new workers hired during upswings in the market are at elevated risk of work injuries.  OGE companies onboarding
new employees therefore have a responsibility to control workplace hazards, including through training and administrative procedures, to keep these
employees safe and healthy.

Geographical distribution of the OGE workforce

In addition to varying across time, the OGE workforce and the activities it supports vary dramatically between and within regions. Table 5 displays the number
of OGE workers by state and NAICS code. It shows how the OGE industry is quite concentrated in relatively few states, with Texas representing over half the
industry and a handful of states representing most of the remainder. This information is critical since states differ in a number of respects related to safety and
health hazards and prevention needs. For example, states have different geological conditions, and oil rigs may be located in more or less remote areas in
certain states, which can create health and safety challenges for OGE workers who commute long distances or who require emergency medical care.
Different states also have different emergency medical capacity, workers’ compensation laws, and communication systems. Safety and health professionals in
OGE need to be mindful of the infrastructure in a given location before site preparations begin. And given the trend toward an increasingly Hispanic or Latino
workforce in some states, training materials in Spanish may be more important for certain states or establishments (e.g., Texas).
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Chart 4. Oil and gas extraction workers, percent new hires and separations in
Q1, 2000–22, by NAICS code, in select states
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New hires only includes hired workers who had not worked for their employer in the past year.
Source: U.S. Bureau of Labor Statistics.
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 Table 5. Number and percent of oil and gas extraction workers employed per month in each state, overall and by NAICS code, 2022

Texas 60,120 24,178 101,414 185,712 51.9 51.9

Oklahoma 11,957 2,470 13,714 28,141 7.9 59.8

Louisiana 5,314 3,325 19,295 27,934 7.8 67.6

New Mexico 4,188 3,246 10,286 17,720 5.0 72.6

Colorado 6,686 1,096 8,607 16,389 4.6 77.2

Pennsylvania 3,601 1,224 7,257 12,082 3.4 80.6

North Dakota 2,439 0 9,468 11,907 3.3 83.9

California 3,327 2,078 5,635 11,040 3.1 87.0

Wyoming 2,221 1,026 5,164 8,411 2.4 89.4

Alaska 2,783 514 3,741 7,038 2.0 91.4

West Virginia 1,795 1,093 2,245 5,133 1.4 92.8

Ohio 1,231 374 3,023 4,628 1.3 94.1

Kansas 1,737 0 2,183 3,920 1.1 95.2

Utah 894 515 2,240 3,649 1.0 96.2

Mississippi 399 0 1,429 1,828 0.5 96.7

Illinois 720 213 839 1,772 0.5 97.2

Michigan 566 258 889 1,713 0.5 97.7

Montana 416 94 934 1,444 0.4 98.1

Arkansas 443 54 928 1,425 0.4 98.5

Alabama 342 0 450 792 0.2 98.7

Kentucky 444 173 166 783 0.2 98.9

Florida 60 254 292 606 0.2 99.1

Virginia 188 168 196 552 0.2 99.3

New York 168 147 208 523 0.1 99.4

Indiana 105 220 0 325 0.1 99.5

North Carolina 0 152 138 290 0.1 99.6

Tennessee 49 74 156 279 0.1 99.7

Georgia 13 116 139 268 0.1 99.8

Nebraska 54 58 99 211 0.1 99.9

Maryland 45 83 32 160 0.0 99.9

New Jersey 17 24 117 158 0.0 99.9

Nevada 12 0 96 108 0.0 99.9

Arizona 68 12 23 103 0.0 99.9

Idaho 13 15 73 101 0.0 99.9

South Carolina 10 38 53 101 0.0 99.9

Missouri 19 23 57 99 0.0 99.9

Minnesota 80 0 11 91 0.0 99.9

South Dakota 0 0 37 37 0.0 99.9

Wisconsin 0 0 27 27 0.0 99.9

Massachusetts 0 8 15 23 0.0 99.9

Washington 0 17 0 17 0.0 99.9

Oregon 0 10 5 15 0.0 99.9

Iowa 0 10 0 10 0.0 99.9

Connecticut 0 0 6 6 0.0 99.9

Total 112,524 43,360 201,687 357,571 100.0 100.0

Note: NAICS = North American Industrial Classification System. States are ranked by total oil and gas extraction (OGE) employment during 2020 and figures may not match exact totals
because of rounding. Delaware, Hawaii, Maine, New Hampshire, Rhode Island, and Vermont each reported zero OGE workers, on average, in 2020. Not all workers are assigned states,
so the overall totals and the totals for some states are higher than these official numbers. Also, there is no way of distinguishing between onshore and offshore workers.
Source: U.S. Bureau of Labor Statistics.

Although table 5 has all workers assigned to one state or another, determining the state location of workers can be particularly problematic in the OGE
industry. Remote areas with small populations often lack a sufficient number of workers with the full range of specialized skills and equipment required for
OGE development. This lack of workers often motivates OGE companies to contract with companies specializing in particular aspects of OGE who are
headquartered far from the wellsite. It is also common for workers to travel to a wellsite far from home. A study from Pennsylvania estimated that of the
approximately 18,761 jobs created in Pennsylvania from 2005–11 as a result of OGE development, fewer than half were filled by local residents (7,346, 39
percent).  It is important when using geographic information that researchers are clear as to whether they are capturing where workers live, the worksite
location, or the employer location where the jobs are administratively based, which can be different from the worksite. Note that population surveys typically
focus on place of residence but employer data sources are focused on administrative or work locations.
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Not only do states have very different overall levels of OGE employment, they also have different mixes of oil and gas production and experience different
trends in production and employment. Chart 5 displays variability in oil and gas production, work activities, and employment from 2000 to 2022 in four states
that produce relatively large amounts of oil and gas (North Dakota, New Mexico, Pennsylvania, and Texas).
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These four states all rank in the top 10 oil or gas producing states and we selected them to demonstrate several points. Texas again stands out in each chart
as the leader in oil production, gas production, rotary rig activity, and OGE employment. Pennsylvania produces natural gas approaching Texas levels but has
very little crude oil production and far fewer workers. North Dakota produces more oil than natural gas. Time trends also differed by state. The impact of
hydraulic fracturing on resource accessibility, prices, and profitability of particular locations from 2010 to 2014 appears to some degree in all states, but in
relative terms, the change in OGE employment was much greater in North Dakota and Pennsylvania than in Texas and New Mexico. At the same time, the
absolute magnitude of changes in employment were still much larger in Texas because of its much higher level of production. The relative change in
production of oil and gas also differed among states. North Dakota saw by far the greatest relative increase in oil production, while Pennsylvania saw by far
the largest relative increase in natural gas production.

The demographic characteristics of OGE worker populations also vary by state and over time. For example, workers with Hispanic or Latino ethnicity have
become an increasingly important part of the OGE workforce over the past two decades. Each of the four states discussed previously have seen a notable
increase in the share of workers who are Hispanic, but these increases have been larger in magnitude in Texas and New Mexico where Hispanic workers were
already a larger share of the workforce. Hispanic workers were also larger share among specialized establishments (NAICS 213) than among lead
establishments (NAICS 211). See chart 6.
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Considerations for future research

Future research on the OGE workforce could involve (1) more detailed exploration of available federal data sources, (2) collecting additional primary research
data, or (3) partnering with organizations holding privately held data that could complement federal data sources. Among the specific topics suggested by the
information presented in this primer are the following:

The frequency with which “specialized” activities, such as drilling and servicing, are performed by employees of lead companies (e.g., in NAICS 211) and how the
division of activities between lead and specialized companies affects worker pay, working conditions, and safety. More insight into the sets of activities performed
by lead and specialized companies might be obtained using state-level QCEW data. That data could illustrate how NAICS-coded establishments are grouped within
enterprises. Additional research using interviews and researcher-initiated special surveys may be useful for understanding the reasons for performing certain
activities in-house versus contracting them out.
Why counts of workers from population-based surveys are typically greater than counts of jobs from employer-based surveys and censuses, and why, within each
of these two groups of data sources, there are some substantial differences in counts.
How workers and jobs are distributed among counties as well as among states, and how this geographical distribution and its changes are related to commute
times, turnover, and worker migration.

Conclusions

Workforce research can be useful to managers and policymakers in the OGE industry for understanding worker needs and improving the allocation of
resources toward worker training, retention, benefits, and worker health and safety programs. This article has illustrated how multiple federal data sources
can be used to assemble a rich description of the OGE workforce. It has shown that this workforce is divided between lead and specialized employers and that
the characteristics and working conditions of these two groups differ significantly. Further, it has shown how OGE employment is volatile and geographically
concentrated. The information presented here also points to the potential usefulness of additional data on the OGE workforce.
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